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(54) RADIATION-SENSITIVE RESIN COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
radiation-sensitive resin compsn. useful as a chemically 
amplifying positive resist, excellent in resolution and 
PED (post exposure time delay) stability and especially, 
capable of stably forming a high-precise and fine resist 
pattern excellent in pattern shape without causing 
so-called 'nanoedge roughness' or 'rough film surface \ 



SOLUTION: This radiation-sensitive resin compsn. 
contains copolymers having repeating units such as 
p-hydroxystyrene and repeating units such as t-butyl 
(meth)acrylate, and a radiation-sensitive acid producing 
agent comprising a combination of a compd. which 
produces sulfonic acid having three or more fluorine 
atoms by irradiation of radiation and a compd. which 
produces sulfonic acid without no fluorine atom by 
irradiation of radiation. 
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WMOR 1 ] (A) TIB^i ( 1 ) -eaatisMBg 

{fit (1) ilTlB^ (2) T*Sft*MBgWIM£ (2) £ 

Kl] G* (1) icfc^T, Ri JteMM('7-*fctt^ 

K2] GS (2) IC£V>T, R2 tt*JMK?-*fett* 
feS* U R3 ti&JOBiA ~ 1 0 © 3 ^7;b#;u« 
fenVT. 3 . fe«kt>* (B) 2«SU:©fb£4fefre>fcft* 

ttfMM9Mn£JHft^ru mi (b) j&»fcw*-4-« 
it&fooyj>& <k.*i mmsm<msnz «t y r 3 

±©*o*«?-«:*'**;*;i/rt>Hfc] Sr«&f -Bft^* 
*£>&»J, j&oflflE (B) mt*mjm&ib£®<D'Pte 

£&v^;i/*>gti &HI£Tr £-fb£^«=>&£3£:£# 

l«W©SWKW8Wi] 
[0 0 0 1] 

[0 0 0 2] 

X©£»tca3^Ttt. ^wa»©j: yisv^^Kg&^-s 

T©i^flE©«*ffl^«:ScJ6 LT4r&e> ifc*«Tf«* U 

L^Lfc#e>, «*©«J»3Hi (i*7 0 0~4 0 
Onm) -^ifi^f^ (?&R4 0 0~3 0 0nm) &JB^ 

S3 0 0nm«T) ©£fet#i*£/B^S 'J V 
O-fe^jWjBRatiT^*. i©J:^JWfflftft©flaW(iS: 
ffittSU V^^-Y-^D-fe^bTteU Kr 
Fx^i/7U-f- (?&R2 4 8nm) ^ArFl^fi/ 
VI/— y- (?&R19 3nm) WMWVU. i/ytu 

«I+*#iS*^3*vo**. *LT, £;fie>©Ji« 
^©Sd^lc^-tSiS^liS© l/^T. HhLT, 
#— *"J/3^-;b- tr£»x • Vi/-> (I BM) ftlcj; 
y r-fbtsf^us^H ^l^tu st& £©<b¥ 
J|»®i/^h©qW«5|ll*WK:Jt«)6.nTv^. -fb^ 

^©JJfiWi»©B8*f (WT, W3ti £^e>„ ) C«t*J 
£©»©««EftJBfc:«fcy, US?*M*BI 
*-^b*R« (M*.tf«f!fe©Stfc, <ts*g£©iwsf. % 
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t^T'&S,, Zl©J;^^l:^iiili^i!l/^h©e> 

lt, T^*y«nsftWBB«t>©r^*y»BH!as«:*-* 

-M6T?fiWUfe«« (#B0¥7 - 14 0 6 6 6#<&$g 

#H) , T;i/*'jois§fflS)ig*©7;^y^W4»&r 

i**-;bgT'«&Lfc#ffli («M¥2- 1 6 1 4 3 6# 
- 2 4 9 6 8 2*ggR$ffiD 

nw^^ h £tt*tt**iB*©wHtf* y, mm 

3l£g£B#f?g (PostExposure Time Delay ; TP 

edj £^e>. ) tc<fcy, U^hy^->©|»I6*^S 
fbLfey, fe-g.vHJT-ls^ii^ 0 fcy-rS3i:^ 

W^tl*. «Kjfi$S. RIH1S0. 2Mm#ifi© 

20 <&y, «thJa^fey©iWBtoK:si»«:*fc-r, 
fcy>§ r^-yx>vi?^7*xj fe-sv^i rj^a^tij © 

«Bgl/JWfiCfeJ:tJ«It3*«©TA'* U 33MW»C*M-*«^ 

v ^^b^^©^^ii^ttM)ii»fei*^a^T v % 
■5 mm*i- 209868 wAmmo . t^t^ 

©WBfejtHfcL-JS-ffcgafWBai/^x h©>K«3Wft<# 

[0 0 0 3] 

ml «mi m #©^-?^©*ng#asjti«sic^ 

[0 0 04] 

m*. (a) tb« (i) T*an*«BgL/#ffi (i) 

i:TiB5£ (2) T*^3ttSi^gL#fir (2) £Z^?2> 

[000 5] 
50 Kl] 
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[0006] [-a (i) iz&^x. ri \&mm**r=. 

[0 0 0 7] 
W2] 

[0 0 0 8] (R (2) iCfcWt, R2 tt*JWBW*fc 
tt*^;kgS:^U R 3 \$ltmWL4~l 0V>Z®7)\s* 
Mt&fct. ] . fcitf (B) 2W%Jb0fl;6ftfre>& 
6«fflflW»S^ffiWS:«*U miiB (B) 
■rsfl:#*©5l«fe < £ % 1 ffififtfcHtft®l$lfc J: y r 3 

-6**»6«5»J, *»otWB (B) ^#&«fdl-r*it£<&© 

joa < £ % i m/mmtonm^ y ^mm^± 
(a) 

*«w»c*^T«ffla*i* (a) tu&s (i) 

T?«Sn*IIBgL^Mft (1) ttufSsS (2) 

ttBBUtfffi (2) tZ^tZ&MUfo 0S*T, r (A) 20 

) »e>fte. * (2) cent, r 

3 ©j§*3it$C4 ~ 1 0 <Z> 3 MT)V*)im£. LTtt, «*. 
t£ t-^;i^ 1, l-j^^k/Pt^i/®. 1- 
l-n:^;i/^Dtf;L^ 1, l-^x^b^P 

tr;Hk 1, l-s^^i/^n^fc i-*^;i/-i- 
x^ji/^/idt. 1, l-yif^f*!, 1, l- 
^fM^;Hfe l-^^iz-i-x^iz/O^i/ 
H. 1, x-vx&jb^z/f-jum. 1, l-s^^/s 
=¥i/;uS, 1 1 -x^ixx^iwu^ 1, 1 

-yx^/i//\**/;idk i, l-itt^/i/zv/^-jidt. 30 
1 1 -x^;i//\^;m l, l -V*<f-)i> 

~io©3 iiT;!/^;^© e> -fe, t - 

i, i-*?**A/'?m£jba#im*iL\i\ (a) as 

^fltfcfc^T. (l) fiiyWLIfi 

(2) m&T-tt-&2mXttf&&.ir2>Z£tfT°g 

[0 0 10] (A) A«^#ti, i^JgL#fi 

(1) feJ;tR^IL#& (2) jmom&LSMSL 

r> rfifi©i^gL,#fij twj. ) zimxtM-tz^ 40 

m-^^;i/^b>, p-^f;wf o 

7v;ia> *Dh>Bfc. 5/h53>lfc -Y 

fi^n^;i/^>^o^5 1 ;i'X^.-r;K x?-;i/x;*-x-;k n 50 
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- ~?u f ;bx^.^;K i - rfu fcOi/xx-rJk n 
;1/x^.x;k i -y^uxx-f-;!/, sec-^f;ra 

f-;k t -^;n^f;k n-r^;n^f;k n- 
/\^rt/;uxx-r;k i/^DA*i/;n^f;k 2-tK 
n^ri/x^-;i/x^f-;k 2-fc KDJfJ/^D^l/X^ 
;k 3-t Ka^S/^a tf;i/xxT-;k 2, 2 
;u- 3 - 1 Kp^pS/^p tT;i/X7.-x;u K^/^bx^-r 
;i/«a>x>Vr-;UH ; T^UPxhU;k vU-f 

>xhU;k 7VD-h'J;k ^-9-3>xhy;k 

73>-h'J ;k -r ^ n >x h u ;b^©^FfiMnx h u ;u 
7*'J;i/7Sh\ ?Ph>7SK, ?H 
>7SK, 7v;i/7^ K, *-9-n>7Sh\ yY^ny 
7$ K, -Y #n>7$ K^O^f«^0T$ 
K, N - v W $ K*®3F»P>f 5 MS ; W 

*) TV)V7;va-)vmco^fmar)v^-jvm^ n- 
^-;i/7-U>< tfx;btrUJ?^K. N-fcfx;i/-e- 
#:/P^?#A, N— tfxA'tfPU K>, N-fx;W 
^ ^v/-;k N - i^x;u^;bA^-;i/^$:*tf ^> ;i 

*>s (a->i^;i/) xl-i/ym. ^maiJ^ym<7)^ 

uyam*. u\ 

[0011] (a) ^i$mz&v&mz&\;&m>'£ 
wt «KgL#fi (1) <D<£mm*\ fm^mm 

(1) t^gb^te (2) ii©^ti*ic*fbT, m 

1 0 ~ 9 0 =t;i/%, Jf*L<« 15 — 85 ^;b%T*& 

y, «SBgL/*te (2) <D-&mm\ im^m®. a) t 
tmvm®. (2) toy&tmiztthx. as> 1 0-9 

5 0^e;i/%tJiT> »*l<ti4 0«i/%«K*S> 
*. 3<D#£, i^gL#fi (1) fci!iiIL#{4 (2) t 

©£t*c*ws«gLJWft 1 o=e;v 

-^F9 0^;i/%5:@^.^i:, l/^htLT»^ 

[0 0 12] (A) #B£flE&, TIB (W) , 

(P) ^©^jStC«t»JiSg-tSZltA^S 0 

w) j&guMi (i) tc^-rs*s»i:iajgb#ffi 
zmmzmfchT, mm.^ mm&. mm&, % 

(P) TI2^ (3) T<&2tlZmm£ffi&L%.Q. 

(2) izttm?z>M$.t&£*. ©^tc«tyffi®iSsSb# 
^®i:tc®^LT. w®^, ^sfi^ tmm& % 
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[0 0 13] 

Hb3] 

K* 

I 

CH 2 =C . ... (3) 

o 

c=o 10 
I 

CHg 

[0 0 14] W (3) KfcWC, R4 
-i/3>?DVh^57-f- (GPC) (CJ:«iKU^ 

^ymwrnamftft^m. (ot, imwj twj. ) 

14. jI^s 1, 0 0 0~1 00, 000, #*L<t4 
3, 0 0 0~4 0, 0 0 0, $ejWf*L<(43, 0 0 
0-3 0, O0OT$5. (A) 
Mw^l, OOO^jST-fe-Sfc, US/'Xh£LTOWi® 20 

fej:o ! »»ffiwST+*iarttt<*y, -jioo, o o 

(A) ^M-a#©M w £: W\'- ^ X - i/ 
g^QYh^- (GPC) CAftaKU^Ui/ 

(WT, TMnj £v^. ) fc©Jfc 
(Mw/Mn) iiS, 1. 0-5. 0, #*U<14 
1. 0~4. 0, $£lC$f£L<l41. 0~3. 0T*& 

s. *?6^cfev>-r, (a) m&T>&t=.i$ 

tt^Y&m*. (A) £fii^»lC62£LTfli^azi:fc 
S14, (A) 1 0 Ofiaa${C*f LT, 5 OSfi 

[0 0 15] (B) MEBaWIWgW^W 

aj^wtcfe^Tftfflan* (b) jo^tt, s^cfcy 
r3oRJt©^om!E^-^-rsx;i/3j>>®tj 
sfbi^fe (OT, rgg^^j ( B l) j iiv%e>o ) £'J> 
&<i:fei«£> *3fcic.fcy r^ 0 ^^.^<%,^ 40 

(B2) J tvxe». ) **!»&:< fcfcl 

mmm-M£hxm%£M <bd tsgg^ro (b 

77*^j %«vtf* rfltamtij fe^cWSO-rs^ii 

[0 0 16] g^^RI (B 1) fcLTtt. <D* 
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1>XT. ZtlbamiSEM (Bl) £bT$! 
(D^--i7 Ai&fb^ 

^•x^AJS-fb-^CD^ffil^ LT14, Jf* (4-t-7* 
#-k t^* (4-t-7"f;i/7i-;i/) 3-K-"7^ 

MJ?;u;fro**>;*;i/**-K tr* (4-t-^ 
;i/7i-;i/) 3- K-'i'A- 2 - h U 7;i/^n^-?;u^ 
>-t?>*;i/jfc*- h j;7i-;b3- K-^ ^-7^ 
*a-7*>xjnfr*- k ^7x-;i/3- h U 

7;i/^-D^^ >x;i//J^*- k y'7i-;i/H- K-7A 
- 2 - h y ^.fctfn^/U'O-ft/x/i/**- k h U 
7 xx;i/x;i/*x7 a/*- p y*% >>ut/jft*- 

k h ij 7i-;i/^M-'?A h 'J 7MP^ ^ >^ 

jfc*-k h y 7i-;i/x;i/*-'?A- 2 - h y 7;^ 

U*3-j\/Kyi£yx)l**.- k 4 - 1 -7"f;b7xZ 

V y x — -72^- :7;io* d >>ui/sfc 

*-k 4 - 1 -7f;b7i-;l/-^7i-;i/7,M- 
>7AhU7;b^-n^^>^;b/jx^- 4-t-7-9 1 ;i/ 
7i-ji/-y7i- >7A- 2 - h y yjirtu 
tT-jiiy-gyxjvfc*- h^*m-fz>z.ntfiT*%z>. 

x;i/*>&xx5^b^©JW*Mt LTI4, 

k a - ^f a-;i//<>^ > - 2 - h 'J 7;i/tD^f 

[0017] ®x;b^>-r^ Rfc6* 

K-fb^oA^Ji:bTi4> n- 

k n— (^t-^^a^^;!/*— ;u^-dpj/) w 

igi,YW5R N- ^-7;Wn7*fW*fc 

;i/^-^rt/) t^-^n [2. 2. 1] <v/h-5-x>- 
2, 3-i?A;i/jJ?*W5 k N— (A-^i/tfn:/^ 

)Wlft-)l**is) -7-ttWi/i?U [2. 2. 
1] Ayh-5-l>-2, 3 -Vii^if^y^ 5 K, 
N— (A-7Mn7*f;WM-M#>» tfi/i'n 
[2. 2. l]^\7**>-5, 6-^-dpi/-2, 3-i? 

Xtryyj N — ( h U VArir 
y)i#n*3-AX)is*—)\,#3ri;) ^7ir;i/7W $ 

^7D [2. 2. 1] /\7h-5-X>-2, 3-^;b 

-7-*^r*trS/^n [2. 2. 1] /\7H-5 
-x>-2, 3-^M*W5K, N- (bVy)V 
*U*3-)\,7.)\,-fo-)\,**i/) tfi/^D [2. 2. 1] 
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s\-7$y-5, 6-Jt*ri/-2, 3-2;*;i/7j<dpW5 
F, N— ( h 'J 7MD^f ;i/XM-;i/t^f i/) 1-7 
*7l/-f3K, N — N— (2- bV7)l7tU*?-)l7jL— 
^>»-Y$K, N- (2-hU 

F, N— (2-h ] J7)\s*U*?-)l73L—J]/7.)\,7i-s=-)V 

**y) y7i-;i/vH^K, N- (2-hU7;i/^- 

a*^)V7x.-Jl7.)\sfc-A**ri/) V.*;7U [2. 
2. 1] ^\yh-5-x>-2, 3-^l/#tW5 
Ks N- (2-hV7JV*U*?-)l73L—)l7.)l*-J\, 
**y) - n-ttWi/tu [2. 2. 1] "V/h- 
5-X>-2, 3-y^W5K, N— (2-h 

[2. 2. 1] ^\^>-5, 6-^^-2, 3-S* 
*;i/tf#W^F. N- (2-MJ7Mn^f;i/7x 

j-u^iixjifr— jv) V7\J**y> (bU7;u 
*a*?-)V7)ift-)v) vyv**y, (2-MJ 
7)^ n * 5=-;b7' i x;b^;i/3f; - ;b) y r # 

[0 0 18] ZtlbOWmmS (B 1) SffilC 

fc#§m&#i 6 5t;j^T*&sfti=r#^W*L<, # 
ic, tfx (4-t-7f^7i-;i/) a- F-^aa- 

/t-7';b3f-n^>x;b*^- k h'j7i-;i/7M 

V7 i x 17 aa'- -7^0 

>x;b/ft#-k N- (A-7)\s-#U-7^-)h7)l>-fo—)\/ 

#*y) ^*i/>>f§K> N- (/t-^^n^;^ 
(A-7ji>7i-ti-7'?-)i7)i-fc—}i7i-*ry) 

[2. 2. l]^h-5-x>-2, 3-2;*;byn"dr 
W^R N- (A-7J)/7tUZf3-J\s7J\sfc—)l?t3r 

y) -i-^^yon [2. 2. 1] /v/h-5- 
x>- 2, 3-»^^SR N— 
n-7*-3 : -;i/^;i/Ji-w;i/^^i/) t^>?a [2. 2. 1] ^\ 

^>-5, 6-:^>-2, 3-^;i/3KdrW^ 
K, N- (/t-7;b^-D^;u^.;i/3jNr.;i/^-^i/) 7-7 
F^*W*bv\, SuiB^^M (B 1) tt. JH 
34T^fctt2aJiLhS:^bT«ffl-r-5^i:^-e^-5o 
[0 0 19] mz. W8%$LM (B2) hLT^ WL 

ym^7-rMt-&y>), ©TJi/^W ^ Fft£#. ©i?7 

&ZttfX£Z> 0 MT. ZtlbVMfttkM (B2) ilL 

xm s *i&-fbitr#©$i $:^-r. 
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®^--^AJg{b^fe 

(4 - 1 -7f-;b7i_;i/) a- F->7A Ff^i/'O 

•gy7)l**-K \Z7 (4-t-7"f;i/7ir;b) a 
-F->7A-p-h;i/x>7.;U3}-\*-K (4-t 
-7f^7i_;i/) 3- Fxl7A'<>^?>x;l/;}-^*- 
k bTx (4-t-7f;i/7i-;b) a- K--7A- 1 
0-A>77-7sM4-K tf^ (4-t-^;i/-7 

10 a-F-^A^-^^^^^^-h, y7i- 

;i/3- F->7Atri/>^;i/^- k i/7izjva- F 
-OAKf^M^^l/**- k ^7x-;i/3- 
F— "7 A- p - h)lsx.y7)lfr%- k i/7i-;b3- 
K--7A^:>-tf>x;b/t;^- k f7'7ix;i/a- F->7 
A- 1 0 — by 7 7-7)^%- k ^7x-;b3- F 
—VA*7 9y7)l>H%-b, h'J7x^;i/7^-7 
AtfUi/TUl/^-k l>ij7xr;bxMz7LKf 
y)\>Kyi£y7.)\sifr%.- k h u 7 jlx;i/x;i/3^x>7a 
- p - Wkh^x;!/**- k h ij7x-w;«-i? 

20 A<v-fer>x;u**- k h 'J7xrjbx;b*-7A- 
10-^777-^1/W-K hU7a:x;i/X;i/3f;— 
•7A^-^^>x;U7jN^-h, 4-t-^"h^rfy73i-;i' 
-^7o:r.;bx;i/^r.i7A^b>x;i//ix^- K 4 - 1 
-~7Y-*y 7x-jl/- i/'7x r.;b;*;i/jft - >7 A Ft^I/ 
'O-tf:/:*;!/**- k 4-t-7h^7x-;b-y 
7oi-;i/x;i/5jxr.'7A- p - ki/x>x;i,jix*- k 4 
- 1 -T'h^yy jc.-)v-y~7 x.—jV7)ifc—<y2±'<y 
Hy7Jifc*- 4-t-7h^7x^;i/-y7x 
n;u^;i/3i>-<7A- 1 o-^>7r-x;b^^>- h. 4 

30 - t -7 r h*y73L=.)l-i/7x.-J]/7)lfc—VA*i' 
X^y^t-^KD^mtLXit. 73i1-yjV7x.-JV 

7)\>-fcy, ^y^-)V73ii-yjV7)v^.y. (71- 

)17)1*,-)V) *9y^ 4-hU77xtWWM> 

<s>7)vtsym.^-7'rM\^m 

xjv^ym^-f-Mt^xD^mtLXi-i., s<y*M 
yhyv-h. tfnifn-)v*#y7)bfcymbV3i7 
40 "r)w —baKyyjv-9, i o-yx-b^isTyb'? 
±y-2-7.)i>fc*-b. a-^D-)vKyMyb 
yis-b. a-^n-^Ky/^y-t^ tty7)ifc* 
-K a-^u-jv^y^Myb"y : y)v^<y^y7)i 

[0020] ®7)i*yjs. Flbi^i 
7,;b3}>>-r$ F^t)©A^Ji:LT«> n — (io- 
3jy7 7-)\s7)iifr-)i#*y) 77yy^(s.b\ n- 

(i o-*>7r-;bx;i/3j-w;b^>» 

F, N— (i0-A>77-JwM-MJfi/) ^7 

50 i - 5. F, N— (1 0-A>77-MM- 



(6) 



)\s**ri/) \Zi/>7U [2. 2. 1] ^h-5-x>- 
2, Z-*J1iM&t*/<i\ K, N- (10-^>77- 
;i/7.;^r.;b^-r\ri» -7-^-y-t:'i/^D [2. 2. 
1] ^?>-5-x>-2, 3-yM^W5K, 

n- (i o-^>7T-;i/x;i//}-w;b^-dpi/) trs/^n 

[2. 2. 1] ^\^>-5, 6-^^-2, 

*;u7K*i/>f ^ K, n— (i o-*>77-;w;v*- 
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